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As a common neuroscientific observation, the more a body part is used, the less variable the 25 corresponding computations become. We here report a more complicated scenario concerning 26 the fingertips of smartphone users. We sorted 21-days histories of touchscreen use of 57 27 volunteers into social and non-social categories. Sensorimotor variability was measured in a 28 laboratory setting by simple button depressions and scalp electrodes (electroencephalogram, 29 EEG). The ms range trial-to-trial variability in button depression was directly proportional to 30 the number of social touches and inversely proportional to non-social touches. Variability of 31 the early tactile somatosensory potentials was also proportional to the number of social touches, 32 but not to non-social touches. The number of Apps and the speed of touchscreen use also 33 reflected this variability. We suggest that smartphone use affects elementary computations even 34 in tasks not involving a phone and that social activities uniquely reconfigure the thumb to 35 touchscreen use. 
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In real-world observations, the role of the behavioral context in use-dependent plasticity 60 is difficult to establish, partly because of a poor quantification of human actions. For instance, 61 it is common to assess the extent of deliberate practice in elite musicians by using 62 questionnaires (6, 10, 11). Such qualitative approaches do not provide a measure of the amount 63 of activity nor do they capture the activity context. Under well-controlled laboratory conditions, 64 the precise extent of plasticity depends on whether the sensory information presented at the 65 fingertip is used towards a behavioral task or not (4). In general, the cortical plasticity can be allowing us to quantitatively address use-dependent plasticity in distinct behavioral contexts. 74 In this report, we focused on the elementary property of neuronal variability, or noise, 75 in the sensorimotor system. Substantial theoretical and empirical support exists for the notion 76 that an increased use of a body part reduces the sensorimotor noise (17-21). According to one 77 prominent theory, the brain actively learns to suppress motor variability as if to eliminate 78 unwanted noise, albeit a different theory has been put forward on how the brain may exploit the 79 inherent noise towards learning (18, 22) . Sensorimotor variability of the fingertips is diminished 80 with musical practice, by typing on the keyboard, or by deliberately practicing laboratory-81 designed tasks (18, (23) (24) (25) . Therefore, a clear-cut prediction would be that the sensorimotor 82 variability of the fingertips is diminished with increased touchscreen use, irrespective of the 83 actions being social or non-social. Alternatively, the complexity, neuromodulation, and the 84 overall significance of social activities may distinctly shape the sensorimotor variability. 85 To address these possibilities, we performed a multiple regression analysis to assess 86 the relationship between (a) Social App usage in the real world and sensorimotor variability 87 measured in the laboratory, and (b) Non-social App use and sensorimotor variability measured 88 in the laboratory. We also examined other variables that were likely to influence sensorimotor 89 variability. To alleviate the effect of development or aging on our measurements, we restricted 90 the analysis to a young adult population (26). Gender-associated differences exist in 91 sensorimotor processing from the fingertips and in the performance variability of a simple task 92 (27, 28 At the end of the touchscreen recording period, the volunteers performed a simple tactile 131 reaction task in the laboratory where the reaction involved micro switch press-down and 132 release-up actions (Figure 1a,b) . In theory, the time taken to trigger the press-down action The continuously recorded touchscreen behavior made prior to the laboratory measurements The relationship for social touches was more complicated, consisting of both an initial decay 208 and a strong relationship with older data. This dynamic was well described (R 2 = 0.81, Figure   209 1f) by: The distinct pattern of time-dependent relationships for social vs. non-social touches suggested 217 that they engage different forms of plasticity. 218 We also revealed the dynamics of other explanatory variables that were significantly Next, we detected the amplitude and latency of local maxima that immediately followed the 337 temporal landmarks placed at 50 and 85 ms (Figure 3a) . The landmarks were set so as to focus by an array of neuronal processes associated with language, anticipation, and social status (13).
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Presumably, using Hebbian-like mechanisms of plasticity, the thumb becomes increasingly 468 connected with this broad array of processes. It is this enhanced embedding of sensorimotor 469 processing in a broad array of neuronal processes that may lead to increased noise in low-level 470 circuits (53).
471
In the population of young adults sampled here, the median number of touchscreen 472 touches generated per day was 2.7 × 10 3 and the most active individual generated 1. responses. The parameters were estimated using previously described MATLAB scripts (36). response plots) were generated using a built-in MATLAB function (plotAdjustedResponse).
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Formulation of this plotting method and its advantages are described elsewhere (61).
646
The EEG data were correlated with touchscreen parameters using robust regression, the 
